Since no fixed infrastructure and no centralized management present in wireless net- We also introduce the distributed version of this algorithm. A simulation is conducted to compare S-MIS with its variation which is rS-MIS. The simulation shows that the sizes of the CDSs generated by S-MIS and rS-MIS are almost the same.
Introduction
Wireless networks are bringing more and more benefits to us. There are no fixed However, the construction of an MCDS in a UDG is proved to be NP-hard [6] . With the help of CDS, routing is easier and can adapt quickly to topology changes of a network.
Only the nodes in the CDS need to maintain the routing information. Furthermore, if there is no topology changes in the subgraph induced by the CDS, there is no need to update the routing information, which reduces both storage and message complexities. If a dominatee wants to deliver a message to another dominatee, it first sends the message to its dominator. Then the search space for the route is reduced to the CDS.
After the message is relayed to the destination's dominator, this dominator will deliver 2 the message to the destination. To construct a CDS, we utilize an Maximal Independent Set (MIS). The nodes in an MIS are pairwise nonadjacent and no more nodes can be added to remain the non-adjacency property of this set. Thus each node which is not in the MIS is adjacent to at least one node in the MIS. Thus an MIS is a DS. If we connect the nodes in an MIS through some nodes not in the MIS (we call them Steiner nodes), a CDS is then constructed. We use performance ratio (PR) to evaluate a CDS construction algorithm. PR is defined as the ratio of the size of the constructed CDS over the size of MCDS. In this paper, we propose a new greedy algorithm with PR of 5.8+ln4.
Related Work
The idea of using a CDS as a virtual backbone for routing was proposed in [8] . Since then many efforts have been made to design approximations algorithms for CDS construction. In most of the CDS construction algorithms, a coloring mechanism is used where initially all the nodes are white, a dominator is colored black and a dominatee is colored grey. Ruan et al. [13] then designed a 1-phase greedy algorithm with PR of 2 + ln∆ where ∆ is the maximum degree in the graph. Wu and Li [17] proposed a distributed algorithm where each node knows the connectivity information within the 2-hop neighborhood, but they did not specify the PR.
If a node has two unconnected neighbors, it becomes a dominator. The generated CDS is easy to maintain. But the size of the CDS is large. In [15] , the authors gave out the
PR of Wu and Li's algorithm which is O(n).
Recently, tt is popular to construct a CDS by first constructing an MIS, then by connecting the nodes in the MIS, a CDS is gen-erated. Alzoubi et. al. [1, 15] In this paper, we will present an algorithm with PR of (5.8+ln 4), which can also be implemented as a distributed algorithm. Our main idea is to employ a Steiner tree in the second step to connect the nodes in the MIS.
In a graph, a Steiner tree for a given sub- This lemma indicates that for each pair of the nodes in the constructed MIS, the distance between these two nodes is at most two hops. Therefore, at most one more node is needed for connecting this pair of nodes. Such a MIS can be constructed using the algorithm proposed in [15] . We assume throughout this paper that the MIS satisfies Lemma 2.
At the second step, we employ a greedy 
Theorem 1 The S-MIS algorithm produces
a CDS with size bounded by (5.8 + ln 4)opt +
where opt is the size of the MCDS.
We can use the method in [15] or Cheng [5] to construct a MIS at the first step. At the second step, a greedy algorithm A is employed, which is described as following. Hence, 
Note that a 0 is the of the connected compo- 
Simulation Results
In the definition of a black-blue component, we ignore the connections between any two blue nodes. This is important to the proof of Theorem 2. Actually, ignoring those connections makes the following fact true: the connecting ability of each grey node cannot increase after some grey nodes change to blue. In other words, the number of the connected black-blue components is a submodular function on the grey nodes. Loss of this submodular property would make the theoretical analysis harder and the result would be worse (see [7] for the detailed discussion on this matter). Therefore, in order to see how this ignorance affects the perfor- whether it should change its color nor not.
The following events will be triggered un- 
Conclusion
In this paper, we study the problem of constructing a CDS in wireless networks with the help of a Steiner tree. We propose a new greedy algorithm which is S-MIS with performance ratio of (5.8+ln 4)opt+1.2. We also introduce the distributed version of this algorithm. In the S-MIS algorithm, we ignore the blue-blue connections when choos- 
